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DESCRIPTION 

INFORMATION RECORDING MEDIUM, AND 
INFORMATION REPRODUCING APPARATUS AND METHOD 

Technical Field 
[0001] 

The present invention relates to an information recording 
medium, such as an optical disc and a hard disk, and an apparatus 
for and a method of recording data onto such an information 
recording medium. 

Background Art 
[0002] 

There is a known technique in which management which 
indicates the recording condition of data in a recording area, i.e., 
whether or not the data is already recorded, is recorded onto a 
recording medium, such as an optical disc. 
[0003] 

Moreover, there is a known technique in which even if the 
above-described management information is not recorded onto the 
recording medium because of the cut-off of a power supply or the like, 
for example, it is detected by reliability information whether or not 
the management information is updated, to thereby prevent the 
inconsistency between the management information and the actual 
recording condition, and improve the reliability (e.g. patent 



document l). 
[0004] 

Patent document 1" Japanese Patent Application Laid Open NO. 
07-44431 
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Disclosure of Invention 

Subject to be Solved by the Invention 

[0005] 

However, according to the above-described techniques, the 

10 reliability information does not correspond to each of a plurality of 
management information, and indicates only one reliability of the 
entire management information. Thus, for example, if the 
management information is not recorded onto the recording medium 
because of the cut-off of the power supply or the like, i.e., if the 

15 management information is not updated on the information recording 
medium, even if it is judged by the reliability information that there 
is little reliability, it is hardly possible to specify which type of 
management information out of the plurality of management 
information does not have reliability. Thus, it is necessary to verify 

20 or scan all the management information to show whether or not it is 
correctly updated to the newest information. Therefore, even the 
management information which is reliable needs to be verified or 
scanned, and specifically, there arises a need for verification or 
scanning of the entire recording area, which takes a long time. 

25 [0006] 

It is therefore an object of the present invention to provide an 
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information recording medium which can greatly reduce a time 
length for correctly updating various management information to the 
newest information, even if it is judged that there is little reliability 
in the various management information recorded on the information 
5 recording medium, for example, as well as an information recording 
apparatus and an information recording method. 

Means for Solving the Subject 
[0007] 

10 In order to solve the above object of the present invention, the 

information recording medium according to claim 1 is provided with" 
a plurality of record information recording areas (an OPC area, a 
user data area, a spare area, or the like) for recording therein record 
information? a management information recording area (a 

15 management area or the like) for recording therein a plurality of 
management information, each of which manages respective one of 
the plurality of record information recording areas? and a reliability 
information recording area (a management area or the like) for 
recording therein a plurality of reliability information (a reliability 

20 flag group or the like), each of which indicates reliability of whether 
or not respective one of the plurality of management information 
(space bitmap information or the like) is correctly updated. 
[0008] 

In order to solve the above object of the present invention, the 
25 information recording apparatus according to claim 9 is an 
information recording apparatus provided with" a recording device 
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capable of recording the record information onto the information 
recording medium according to claim i; a reading device for reading 
the reliability information from the reliability information recording 
areaJ a determining device for determining the management 
5 information corresponding to the reliability information read by the 
reading device; and a controlling device for controlling the recording 
device to record the record information on the basis of the determined 
management information. 
[0009] 

10 In order to solve the above object of the present invention, the 

information recording apparatus according to claim 11 is an 
information recording apparatus for recording record information 
onto an information recording medium provided with- a plurality of 
record information recording areas for recording therein the record 

15 information; a management information recording area for recording 
therein a plurality of management information, each of which 
manages respective one of the plurality of record information 
recording areas; and an inconsistency flag recording area for 
recording therein an inconsistency flag indicating whether or not 

20 each of the plurality of management information is correctly updated, 
the information recording apparatus provided with- a record 
information recording device for recording the record information; a 
management information recording device for recording the 
management information; and an inconsistency flag recording device 

25 for recording the inconsistency flag, the inconsistency flag recording 
device recording one symbol information indicating an inconsistency 
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condition as the inconsistency flag before starting the recording by 

the management information recording device. 

[0010] 

In order to solve the above object of the present invention, the 
information recording method according to claim 13 is an information 
recording method in an information recording apparatus provided 
with a recording device capable of recording the record information 
onto the information recording medium according to claim 1, the 
information recording method provided with" a reading process of 
reading the reliability information from the reliability information 
recording area; a determining process of determining the 
management information corresponding to the reliability information 
read by the reading process; and a controlling process of controlling 
the recording device to record the record information on the basis of 
the determined management information. 
[0011] 

In order to solve the above object of the present invention, the 
information recording method according to claim 15 is an information 
recording method in an information recording apparatus for 
recording record information onto an information recording medium 
provided with- a plurality of record information recording areas for 
recording therein the record information; a management information 
recording area for recording therein a plurality of management 
information, each of which manages respective one of the plurality of 
record information recording areas; and an inconsistency flag 
recording area for recording therein an inconsistency flag indicating 



whether or not each of the plurahty of management information is 
correctly updated, the information recording method provided with^ a 
record information recording process of recording the record 
information; a management information recording process of 
5 recording the management information; and an inconsistency flag 
recording process of recording the inconsistency flag, the 
inconsistency flag recording process recording one symbol 
information indicating an inconsistency condition as the 
inconsistency flag before starting the recording by the management 
10 information recording device. 
[0012] 

In order to solve the above object of the present invention, the 
computer program according to claim 17 is a computer program of 
instructions for tangibly embodying a program of instructions 
15 executable by a computer provided in the information recording 
apparatus according to any one of claims 9 to 12, to make the 
computer function as at least one portion of the reading device, the 
determining device, the controlling device, and the recording device. 
[0013] 

20 These effects and other advantages of the present invention 

will be more apparent from the following embodiments. 

Brief Description of Drawings 
[0014] 

25 [FIGs. 1] FIGs. 1 are a substantial plan view showing a basic 
structure of an optical disc having a plurality of recording areas in an 
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embodiment of an information recording medium of the present 
invention (FIG. 1(a)), and a schematic cross sectional view of the 
optical disc and a corresponding conceptual diagram showing a 
recording area structure in the radial direction (FIG. 1(b)). 
[FIG. 2] FIG. 2 is a conceptual graph schematically showing a data 
structure of the optical disc in the embodiment of the information 
recording medium of the present invention, a physical sector number 
of a physical sector constituting an ECC block in the recording area 
of the optical disc, and a recording or reproducing method in a 
parallel manner of the optical disc. 

[FIG. 3] FIG. 3 is a schematic data structure diagram showing one 
specific example of the structure of the recording area of the optical 
disc in the embodiment of the information recording medium of the 
present invention, the recording area in which data is already 
recorded on the optical disc, and the sector number. 
[FIG. 4] FIG. 4 is a conceptual table showing the physical sector 
number in the recording area, space bitmap information, and a 
reliability flag group which is one specific example of reliability 
information corresponding to various management information, in 
the optical disc in the embodiment of the information recording 
medium of the present invention. 

[FIG. 5] FIG. 5 is a schematic data structure diagram showing one 
specific example of the structure of the recording area of an optical 
disc in a comparison example, the recording area in which data is 
already recorded on the optical disc, and the sector number. 
[FIG. 6] FIG. 6 is a conceptual table showing the physical sector 



number in the recording area, space bitmap information, and a 
reliability flag group which is one specific example of reliability 
information corresponding to various management information, in 
the optical disc in the comparison example. 
5 [FIG. 7] FIG. 7 is a block diagram of an information recording / 
reproducing apparatus in an embodiment of an information recording 
apparatus of the present invention, as well as a host computer. 
[FIG. 8] FIG. 8 is a flowchart showing an operation in which 
various management information is updated on a memory on the 
10 basis of the reliability flag group, which constitutes one example of 
the "reliability information", on the information recording / 
reproducing apparatus in the embodiment of the information 
recording apparatus of the present invention. 

[FIG. 9] FIG. 9 is a flowchart showing a recording operation in a 
15 normal state on the information recording / reproducing apparatus in 
the embodiment of the information recording apparatus of the 
present invention. 

[FIG. 10] FIG. 10 is a flowchart showing a recording operation if a 
power supply is cut off on the information recording / reproducing 
20 apparatus in the embodiment of the information recording apparatus 
of the present invention. 

Description of Reference Codes 
[0015] 

25 1 - center hole, 10 •track, 11- -sector, 100 - optical disc, 101 (lOl-O 
and 101-1) - lead-in area, 102 (102*0 and 102*1) -data area, 103 



(103-0 and 103-l) - lead-out area, 104 • middle area, 109-0- -user 
data area, 120 -space bitmap information, 121 - recorded flag, 150- • 
reliability flag group, 150-S- reliability flag corresponding to space 
bitmap information, 150-SO • reliability flag corresponding to space 
5 bitmap information in LO layer, 150-Sl • • reliability flag 
corresponding to space bitmap information in LI layer, 150-D - • 
reliability flag corresponding to defect list information, 150-P ' • 
reliability flag corresponding to OPC pointer information, 151* • 
reliability flag, 300- - information recording / reproducing apparatus, 

10 306 (308) ^ data input / output control device, 307 •• operation control 
device, 310 • operation button, 311 -display panel, 351 - spindle 
motor, 352 ••• optical pickup, 353 • signal recording / reproducing 
device, 354- -CPU (drive control device), 355 (360) - memory, 359 •• 
CPU (for host), 400 • • host computer, LB • • laser light, MA 

15 management area, PCAO -OPC area, SAl (SA2) -^ spare area 

Best Mode for Carrying Out the Invention 
[0016] 

Hereinafter, the information recording medium, the 
20 information recording apparatus and method in embodiments of the 
present invention will be explained in order. 
[0017] 

(Embodiment of Information Recording Medium) 

Hereinafter, the information recording medium in an 
25 embodiment of the present invention will be explained. 
[0018] 



An embodiment of the information recording medium is 
provided with* a plurality of record information recording areas (an 
OPC area, a user data area, a spare area, or the like) for recording 
therein record information; a management information recording 
area (a management area or the like) for recording therein a 
plurality of management information, each of which manages 
respective one of the plurality of record information recording areas; 
and a reliability information recording area (a management area or 
the like) for recording therein a plurality of reliability information (a 
reliability flag group or the like), each of which indicates reliability 
of whether or not respective one of the plurality of management 
information (space bitmap information or the like) is correctly 
updated. 
[0019] 

According to the embodiment of the information recording 
medium of the present invention, it is possible to record the record 
information into the plurality of record information recording areas. 
Here, the "record information" in the present invention is data which 
is a main object of reproduction or execution, if recorded into the 
record information recording area which is the user data area or the 
like. For example, the "record information" is contents data, such as 
image data, audio data, and text data, and data for a computer 
program. Alternatively, the "record information" is data which is a 
defect list for performing defect management, if recorded into the 
record information recording area which is the spare area or the like. 
Here, the "defect management" is to perform the recording operation 
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of the record information while avoiding the position of a so-called 
defect, which is a general term for a scratch or dusts on the recording 
medium, or the deterioration of the recording medium, or the like. 
Alternatively, the "record information" is data for trial writing, such 
as dummy data, to perform a so-called Optimum Power Calibration 
(OPC) process in which the optimum recording power of laser light is 
detected, if recorded into the record information recording area 
which is the OPC area or the like. 
[0020] 

Moreover, the plurality of management information is 
recorded in the management information recording area which is a 
recording management area (hereinafter referred to as the 
"management area", as occasion demands), for example. Here, the 
"management information" in the present invention is information 
for managing each of the plurality of record information recording 
areas. More specifically, one example of the "management 
information" for managing the record information recording area 
which is the user data area or the like is the space bitmap 
information for indicating whether or not the record information is 
already recorded at each position in the record information recording 
area. Alternatively, one example of the "management information" 
for managing the record information recording area which is the 
spare area or the like is the defect list information, in which address 
information is summarized in a table format and which is prepared or 
generated to perform the defect management. Alternatively, one 
example of the "management information" for managing the record 
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information recording area which is the OPC area or the like is the 
OPC pointer information for pointing out the address information, 
such as a sector number, of a position for next trial writing in the 
OPC area. Incidentally, the management information may be 
updated or prepared at every opportunity that the recording is 
performed to the information recording medium, or may be updated 
or prepared when a series of recording is all completed and an 
operation of ejection or the like of the information recording medium 
is performed. 
[0021] 

As described above, in recording the record information onto 
the information recording medium in the embodiment of the present 
invention, it is possible to specify the empty recording area, for 
example, on the basis of the management information which is the 
space bitmap information or the like and which is read before the 
actual recording operation, and record the record information at this 
position. Alternatively, it is possible to specify the position of a 
defect on the basis of the management information which is the 
defect list information or the like, and record the record information 
while avoiding this position. Alternatively, it is possible to specify a 
position for next trial writing on the basis of the management 
information which is the OPC pointer information or the like, and 
perform the OPC process efficiently. 
[0022] 

Particularly, in the embodiment, the reliability information, 
such as a flag, which indicates the reliability of whether or not each 
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of the plurality of management information is correctly updated to 
the newest information, is recorded into the reliability information 
recording area, such as the management area. In other words, the 
reliability information corresponds to each of the plurality of 
management information, one-on-one. Thus, it is possible to specify 
the management information considered to have low reliability, for 
example, easily and quickly, in accordance with the reliability 
information. Incidentally, the reliability information may be 
updated or prepared every time the management information is 
recorded onto the information recording medium, or may be updated 
or prepared when the recording of the management information 
regarding a series of recording is all completed and an operation of 
ejection or the like of the information recording medium is 
performed. 
[0023] 

Since the information recording medium of the present 
invention is constructed in the above manner, even if at least one of 
the plurality of management information recorded in the 
management information recording area is not correctly updated to 
the newest information because of the cut-off of the power supply or 
the like, it is possible to specify the management information 
considered to have low reliability later, in accordance with the 
reliability information. Thus, it is possible to find or limit the 
record information recording area which is managed by the 
management information considered to have low reliability. 
Therefore, it is enough if the management information which 
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manages the found or limited record information recording area is 
correctly updated to the newest information. Namely, it is 
unnecessary to perform verification or scanning, i.e. reading, with 
respect to the entire recording area of the information recording 
medium, and it is enough if the verification or scanning is performed 
with respect to only the found or limited record information recording 
area which is managed by the management information considered to 
have low reliability. Therefore, in the end, it is possible to greatly 
reduce a time length required for correctly updating all the 
management information to the newest information. 
[0024] 

Specifically, the information recording medium in the 
embodiment is provided with the reliability information, such as a 
flag for indicating the reliability (hereinafter referred to as a 
"reliability flag", as occasion demands), which corresponds to each of 
the plurality of management information, to the number of the 
management information (refer to as the "management information 
number" as occasion demands). More specifically, the reliability 
information is provided, to the number of four reliability flags in 
total' i.e. one reliability flag corresponding to the space bitmap 
information of the LO layer on the two-layer type optical disc; one 
reliability flag corresponding to the space bitmap information of the 
LI layer; one reliability flag corresponding to the defect list 
information; and one reliability flag corresponding to the OPC 
pointer information, namely to the number of 4 bit data amount. As 
described above, the information recording medium in the present 



14 



invention needs the reliability information having the data amount 
in proportion to the management information number, as compared 
to the conventional technique; however, it is possible to reduce a time 
length for correctly updating the management information to the 
newest information, to "1/ (the management information 
number)"-times, e.g., "l/4"-times as long time length, for example. 
In addition, it is possible to record "the management information 
number"-times as large data amount into one sector (2KB) more than 
enough. In addition, it is obvious that as the capacity becomes 
larger as in the recording medium of BD-RE or the like, the 
effectiveness of the time length reduction becomes larger. 
[0025] 

Particularly, in the embodiment, as described above, it is 
extremely effective if the various management information is 
classified and defined depending on how to use the recording area. 
For example, it is extremely effective if the various management 
information is classified correspondingly to the spare area, the user 
data area, the OPC area, and the like. This is because a period and 
timing in which these recording areas are used or the data is 
recorded into the recording areas are similar. Thus, if the 
reliability information is set with respect to the management 
information which manages each of the recording areas, the data is 
highly possibly recorded in a short time into a block which is located 
spatially close, by spatial locality and timing locality, even if the 
power supply is cut off or a similar situation occurs. Thus, it is 
possible to minimize the range of the recording area which is 
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specified such that the reliability of the various management 
information is low. Therefore, it is possible to further reduce of a 
scanning time length for scanning the recording area and a time 
length for correctly updating the various management information to 
the newest information and improve the efficiency of them. 
[0026] 

In one aspect of the embodiment of the information recording 
medium of the present invention, the plurality of reliability 
information is collectively recorded in the reliability information 
recording area. 
[0027] 

According to this aspect, since each reliability information for 
respective one of the plurality of management information is 
collectively recorded in one reliability information recording area, as 
the reliability flag group, for example, it is possible to easily obtain 
each reliability information for respective one of the plurality of 
management information in one access or one reading operation. 
[0028] 

In another aspect of the embodiment of the information 
recording medium of the present invention, the management 
information recording area and the reliability information recording 
area are unified. 
[0029] 

According to this aspect, since the plurality of management 
information and the plurality of reliability information, each of 
which corresponds to respective one of the plurality of management 
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information, are collectively recorded in the management 
information recording area, such as the management area, for 
example, it is possible to easily obtain the management information 
and the reliability information in one access or one reading 
operation. 
[0030] 

In another aspect of the embodiment of the information 
recording medium of the present invention, the plurality of 
management information includes at least one information out of 
space bitmap information for identifying an already recorded state or 
an unrecorded state with respect to each block of the record 
information recording area, defect list information for performing 
defect management, and OPC pointer information for identifying a 
position at which next trial writing is performed. 
[0031] 

According to this aspect, for example, by that the space bitmap 
information is correctly updated to the newest information as the 
management information, it is possible to accurately identify the 
already recorded state or the unrecorded state in the record 
information recording area, such as the user data area. Specifically, 
the space bitmap information is information in which a flag for 
indicating the recording state of "already recorded" or "unrecorded 
(or blank)" is summarized in a small area into which the recording 
area of the information recording medium is divided. More 
specifically, the small area is a logical block or a physical block 
(hereinafter referred to as a "1 Error Correcting Code (ECC) block", 
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as occasion demands) which is specified by the sector number of the 
recording area of the information recording medium. For example, 
the flag which can identify the recording state of either "already 
recorded" or "unrecorded state" is appended to each of the ECC blocks, 
for example. The space bitmap information is information in which 
these flags are summarized. Therefore, in recording the record 
information, the recording area that has relatively many unrecorded 
ECC blocks is specified, for example, on the basis of the space bitmap 
information read before the actual recording operation, and it is 
possible to record the record information into the specified recording 
area. 
[0032] 

Particularly, by using the information of flag or the like as the 
space bitmap information, it is possible to easily and quickly 
recognize the distribution of unrecorded ECC blocks, which are read 
upon the insertion of the information recording medium, for example, 
and it is possible to update the information of flag or the like 
corresponding to the lECC block which is already recorded. 
Moreover, one type of information, such as the flag, can indicate the 
distribution of unrecorded ECC blocks. Therefore, it is possible to 
reduce the data amount. Incidentally, in the space bitmap 
information, a flag of "1" is placed in the "already recorded" small 
area, i.e., the "already recorded" lECC block, and a flag of "0" is 
placed in the "unrecorded" small area, i.e., the "unrecorded" lECC 
block, for example. 
[0033] 
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Moreover, according to this aspect, for example, by that the 
defect list information is correctly update to the newest information 
as the management information, it is possible to accurately identify a 
defect in the record information recording area, such as the spare 
area. Thus, it is possible to accurately and quickly perform the 
recording operation of the record information while avoiding the 
position of the defect by virtue of the defect management. 
[0034] 

In addition, according to this aspect, for example, by that the 
OPC pointer information is correctly update to the newest 
information as the management information, it is possible to 
accurately identify a position for next trial writing in the record 
information recording area, such as the OPC area. Thus, it is 
possible to accurately and quickly detect the optimum recording 
power of laser light by virtue of the OPC process. 
[0035] 

In another aspect of the embodiment of the information 
recording medium of the present invention, the management 
information and the reliability information are written in a table 
format for each management information. 
[0036] 

According to this aspect, if the management information is not 
correctly updated to the newest information, it is possible to quickly 
and accurately specify the management information which is not 
updated to the newest information, by the reliability information, 
such as the flag, in a table, for example. 
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[0037] 

In another aspect of the embodiment of the information 
recording medium of the present invention, the reliability 
information includes an inconsistency flag which indicates that the 
management information and a recording state of the record 
information recording area managed by the management information 
are inconsistent. 
[0038] 

According to this aspect, the reliability information includes 
an inconsistency flag which indicates inconsistency between the 
management information (e.g. space bitmap information), and the 
recording state of record information recording area (e.g. the 
recording state of a user data area on one layer). Thus, it is possible 
to specify the management information considered to have low 
reliability or to be inconsistent, for example, easily and quickly, in 
accordance with the inconsistency flag. 
[0039] 

Consequently, even if the management information recorded 
in the management information recording area and the recording 
state of the record information recording area, such as the data area 
of one recording layer, for example, are inconsistent because of the 
cut-off of the power supply or the like, it is possible to specify the 
management information considered to be inconsistent later, in 
accordance with the inconsistency flag. Thus, it is possible to find 
or limit the record information recording area which is managed by 
the management information specified to be inconsistent. Therefore, 
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it is enough if the management information which manages the found 
or limited record information recording area is correctly updated to 
the newest information. Namely, it is unnecessary to perform 
verification or scanning, i.e. reading, with respect to the entire 
recording area of the information recording medium, and it is enough 
if the verification or scanning is performed with respect to only the 
found or limited record information recording area which is managed 
by the management information considered to be inconsistent. 
Therefore, in the end, it is possible to greatly reduce a time length 
required for correctly updating all the management information to 
the newest information. In addition, it is obvious that as the 
capacity becomes larger as in the recording medium of BD-RE or the 
like, the effectiveness of the time length reduction becomes larger. 
[0040] 

In an aspect associated with the reliability information, the 
information recording medium may have a plurality of recording 
layers, and the reliability information may include the inconsistency 
flag for each of the plurality of recording layers. 
[0041] 

By virtue of such construction, the reliability information may 
be provided, to the number of two reliability flags in total* i.e. one 
reliability flag corresponding to the management information of the 
LO layer on the two-layer type optical disc* and one reliability flag 
corresponding to the management information of the LI layer, 
namely to the number of 2 bit data amount. 
[0042] 
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As a result, it is unnecessary to perform verification or 
scanning, i.e. reading, with respect to the entire recording area of the 
information recording medium, and it is enough if the verification or 
scanning is performed with respect to only the recording area of the 
LO layer, indicated to be inconsistent by the inconsistency flag 
corresponding to the management information in the LO layer, for 
example. Therefore, in the end, it is possible to greatly reduce a 
time length required for correctly updating all the management 
information to the newest information. 
[0043] 

Moreover, in an aspect associated with the reliability 
information, the management information may be space bitmap 
information for identifying an already recorded state or an 
unrecorded state with respect to each block of the record information 
recording area, and the reliability information may include the 
inconsistency flag which indicates inconsistency of the space bitmap 
information. 
[0044] 

By virtue of such construction, the reliability information may 
be provided, to the number of two reliability flags in total: i.e. one 
reliability flag corresponding to the space bitmap information of the 
LO layer on the two-layer type optical disc; and one reliability flag 
corresponding to the space bitmap information of the LI layer, 
namely to the number of 2 bit data amount. 
[0045] 

As a result, it is unnecessary to perform verification or 
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scanning, i.e. reading, with respect to the entire recording area of the 
information recording medium, and it is enough if the verification or 
scanning is performed with respect to only the recording area of the 
LO layer, indicated to be inconsistent by the inconsistency flag 
corresponding to the space bitmap information in the LO layer, for 
example. Therefore, in the end, it is possible to greatly reduce a 
time length required for correctly updating all the space bitmap 
information to the newest information. 
[0046] 

(Embodiments of Information Recording Apparatus) 

Hereinafter, the information recording apparatus in 
embodiments of the present invention will be explained. 
[0047] 

An embodiment of the information recording apparatus of the 
present invention is an information recording apparatus provided 
with: a recording device capable of recording record information onto 
the above-described information recording medium in the 
embodiment; a reading device for reading the reliability information 
from the reliability information recording area; a determining device 
for determining the management information corresponding to the 
reliability information read by the reading device; and a controlling 
device for controlling the recording device to record the record 
information on the basis of the determined management information. 
[0048] 

According to the embodiment of the information recording 
apparatus of the present invention, in the operation thereof, the 
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reliability information is read by the reading device, such as a 
processor (CPU: Central Processing Unit), a demodulator or decoder, 
and an optical pickup, from the reliability information recording area 
of the information recording medium before the actual recording 
operation. The read reliability information may be stored by a 
storing device, such as a processor and a memory, for example. Then, 
the management information (e.g. the space bitmap information, the 
defect list information, the OPC pointer information, or the like) 
corresponding to the read reliability information is determined by 
the determining device, such as a processor. Then, the actual 
recording of the record information is performed by the recording 
device, such as a processor, an encoder, and an optical pickup, in the 
record information recording area, such as an unrecorded block, an 
unrecorded block without a defect, and an unrecorded block in the 
OPC area, on the basis of the determined management information. 
[0049] 

Therefore, according to the embodiment, even if at least one of 
the plurality of management information recorded in the 
management information recording area is not correctly updated to 
the newest information because of the cut-off of the power supply or 
the like, it is possible to specify the management information 
considered to have low reliability later, in accordance with the 
reliability information. Thus, it is possible to find or limit the 
record information recording area which is managed by the 
management information considered to have low reliability. 
Therefore, it is enough if the management information which 
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manages the found or limited record information recording area is 
correctly updated to the newest information. Namely, it is 
unnecessary to perform verification or scanning, i.e. reading, with 
respect to the entire recording area of the information recording 
medium, and it is enough if the verification or scanning is performed 
with respect to only the found or limited record information recording 
area which is managed by the management information considered to 
have low reliability. Therefore, in the end, it is possible to greatly 
reduce a time length required for correctly updating all the 
management information to the newest information. 
[0050] 

Incidentally, in response to the various aspects of the 
embodiment of the information recording medium of the present 
invention described above, the embodiment of the information 
recording apparatus of the present invention can adopt various 
aspects, 
[0051] 

In one aspect of the embodiment of the information recording 
apparatus of the present invention, the information recording 
apparatus is further provided with: a first updating device for 
temporarily updating the reliability information corresponding to the 
determined management information to indicate that the reliability 
information is not reliable; a verifying device for verifying the record 
information recording area managed by the determined management 
information; and a second updating device for correctly updating the 
management information after the verification by the verifying 
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device is completed, and definitely updating the reliability 
information corresponding to the updated management information 
to indicate that the reliability information is reliable. 
[0052] 

According to this aspect, the reliability information 
corresponding to the determined management information is 
temporarily updated by the first updating device, such as a processor, 
an encoder, and an optical pickup, to the newest information 
considered to have little reliability. Then, the verification of the 
actual record information is performed by the verifying information, 
such as a processor, an encoder, and an optical pickup, with respect to 
the record information recording area which is managed by the 
determined management information. Then, the management 
information is updated by the second updating device, such as a 
processor, an encoder, and an optical pickup, after the verification by 
the verifying device is completed with respect to the record 
information recording area. At the same time, or nearly at the same 
time, the reliability information corresponding to the updated 
management information, i.e. the reliability information 
corresponding to the management information which is temporarily 
updated to the newest information considered to have little 
reliability, is definitely updated to the newest information considered 
to have reliability. Incidentally, every time the verifying device 
verifies the information recording medium, the second updating 
device may update the management information in proper timing. 
Namely, the second updating device may partially update the 
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management information at each verification, or correctively update 
the management information after a series of verification is 
completed. 
[0053] 

Therefore, even if at least one of the plurality of management 
information recorded in the management information recording area 
is not correctly updated to the newest information because of the 
cut-off of the power supply or the like, it is possible to specify the 
management information considered to have low reliability, more 
accurately, later, in accordance with the reliability information. 
[0054] 

Another embodiment of the information recording apparatus 
of the present invention is an information recording apparatus for 
recording record information onto an information recording medium 
provided with: a plurality of record information recording areas for 
recording therein the record information; a management information 
recording area for recording therein a plurality of management 
information, each of which manages respective one of the plurality of 
record information recording areas; and an inconsistency flag 
recording area for recording therein an inconsistency flag indicating 
whether or not each of the plurality of management information is 
correctly updated, the information recording apparatus provided 
with: a record information recording device for recording the record 
information; a management information recording device for 
recording the management information; and a inconsistency flag 
recording device for recording the inconsistency flag, the 
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inconsistency flag recording device recording one symbol information 
indicating an inconsistency condition as the inconsistency flag before 
starting the recording by the management information recording 
device. 
[0055] 

According to the another embodiment of the information 
recording apparatus of the present invention, even if (i) at least one 
of the plurality of management information recorded in the 
management information recording area is not correctly updated to 
the newest information, or (ii) the management information and a 
recording state of the record information recording area are 
inconsistent, because of the cut-off of the power supply or the like, it 
is possible to specify the management information considered to have 
low reliability or to be inconsistent, in accordance with one symbol 
information (e.g. "1" binary which indicates the inconsistency) 
recorded as the inconsistency flag. Thus, it is possible to find or 
limit the record information recording area which is managed by the 
management information considered to be inconsistent. Therefore, 
it is enough if the management information which manages the found 
or limited record information recording area is correctly updated to 
the newest information. Namely, it is unnecessary to perform 
verification or scanning, i.e. reading, with respect to the entire 
recording area of the information recording medium, and it is enough 
if the verification or scanning is performed with respect to only the 
found or limited record information recording area which is managed 
by the management information considered to have low reliability or 
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to be inconsistent. Therefore, in the end, it is possible to greatly 
reduce a time length required for correctly and consistently updating 
all the management information to the newest information. 
[0056] 

Incidentally, in response to the various aspects of the 
embodiment of the information recording medium of the present 
invention described above, the another embodiment of the 
information recording apparatus of the present invention can adopt 
various aspects. 
[0057] 

In one aspect of the another embodiment of the information 
recording apparatus of the present invention, the inconsistency flag 
recording device records another symbol information indicating a 
consistency condition as the inconsistency flag after ending the 
recording by the management information recording device 
[0058] 

According to this aspect, after the recording operation is 
normally ended without cut-off of the power supply or the like, if (i) 
all management information recorded in the management 
information recording area is correctly updated to the newest 
information, or (ii) the management information and a recording 
state of the record information recording area are consistent, the 
other symbol information (e.g. "0" binary which indicates the 
consistency) is recorded as the inconsistency flag. 
[0059] 

Thus, it is possible to realize that all the plurality of 
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management information is highly reliable without inconsistency, in 
accordance with the other symbol information indicating the 
consistency condition. 
[0060] 

(Embodiments of Information Recording Method) 

Hereinafter, the information recording method in 
embodiments of the present invention will be explained. 
[0061] 

An embodiment of the information recording method of the 
present invention is an information recording method in an 
information recording apparatus provided with a recording device 
capable of recording the record information onto the above-described 
information recording medium in the embodiment, the information 
recording method provided with: a reading process of reading the 
reliability information from the reliability information recording 
area; a determining process of determining the management 
information corresponding to the reliability information read by the 
reading process; and a controlling process of controlling the recording 
device to record the record information on the basis of the determined 
management information. 
[0062] 

According to the embodiment of the information recording 
method of the present invention, as in the case of the embodiment of 
the information recording apparatus of the present invention 
described above, even if at least one of the plurality of management 
information recorded in the management information recording area 
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is not correctly updated to the newest information because of the 
cut-off of the power supply or the like, it is possible to specify the 
management information considered to have low reliability later, in 
accordance with the reliability information. Thus, it is possible to 
find or limit the record information recording area which is managed 
by the management information specified to have low reliability. 
Therefore, it is enough if the management information which 
manages the found or limited record information recording area is 
correctly updated to the newest information. Therefore, in the end, 
it is possible to greatly reduce a time length required for correctly 
updating all the management information to the newest information, 
[0063] 

Incidentally, in response to the various aspects of the 
embodiment of the information recording apparatus of the present 
invention described above, the embodiment of the information 
recording method of the present invention can adopt various aspects. 
[0064] 

In one aspect of the embodiment of the information recording 
method of the present invention, the information recording method is 
further provided with: a first updating process of temporarily 
updating the reliability information corresponding to the determined 
management information to indicate that the reliability information 
is not reliable; a verifying process of verifying the record information 
recording area managed by the determined management information; 
and a second updating process of correctly updating the management 
information after the verification by the verifying process is 
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completed, and definitely updating the reliability information 
corresponding to the updated management information to indicate 
that the reliability information is reliable. 
[0065] 

According to this aspect, as in the case of one aspect of the 
embodiment of the information recording apparatus of the present 
invention described above, even if at least one of the plurality of 
management information recorded in the management information 
recording area is not correctly updated to the newest information 
because of the cut-off of the power supply or the like, it is possible to 
specify the management information considered to have low 
reliability, more accurately, later, in accordance with the reliability 
information. 
[0066] 

Another embodiment of the information recording method of 
the present invention is an information recording method in an 
information recording apparatus for recording record information 
onto an information recording medium provided with: a plurality of 
record information recording areas for recording therein the record 
information; a management information recording area for recording 
therein a plurality of management information, each of which 
manages respective one of the plurality of record information 
recording areas; and an inconsistency flag recording area for 
recording therein an inconsistency flag indicating whether or not 
each of the plurality of management information is correctly updated, 
the information recording method provided with: a record 
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information recording process of recording the record information; a 
management information recording process of recording the 
management information; and an inconsistency flag recording 
process of recording the inconsistency flag, the inconsistency flag 
recording process recording one symbol information indicating an 
inconsistency condition as the inconsistency flag before starting the 
recording by the management information recording device. 
[0067] 

According to the another embodiment of the information 
recording method of the present invention, it is possible to receive 
the same various benefits as in the above-mentioned another 
embodiment of the information recording apparatus of the present 
invention. 
[0068] 

Incidentally, in response to the various aspects of the 
embodiment of the information recording apparatus of the present 
invention described above, the embodiment of the information 
recording method of the present invention can adopt various aspects. 
[0069] 

In one aspect of the another embodiment of the information 
recording method of the present invention, the inconsistency flag 
recording process records another symbol information indicating a 
consistency condition as the inconsistency flag after ending the 
recording by the management information recording process. 
[0070] 

According to this aspect, it is possible to receive the same 
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various benefits as in the above-mentioned one aspect of the another 
embodiment of the information recording apparatus of the present 
invention. 
[O071] 

(Embodiment of Computer Program) 

Hereinafter, the computer program in an embodiment of the 
present invention will be explained. 
[0072] 

An embodiment of the computer program of the present 
invention is a computer program of instructions for tangibly 
embodying a program of instructions executable by a computer 
provided in the above-described embodiment of the information 
recording apparatus (including its various aspects), to make the 
computer function as at least one portion of the reading device, the 
determining device, the controlling device, and the recording device. 
[0073] 

According to the embodiment of the computer program of the 
present invention, the above-mentioned embodiment of the 
information recording apparatus of the present invention can be 
relatively easily realized as a computer reads and executes the 
computer program from a program storage device, such as a ROM, a 
CD-ROM, a DVD-ROM, and a hard disk, or as it executes the 
computer program after downloading the program through a 
communication device. 
[0074] 

Moreover, the above object of the present invention can be 
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achieved by an embodiment of a computer program product in a 
computer-readable medium of the present invention tangibly 
embodies a program of instructions executable by a computer 
provided for the above-mentioned embodiment of the information 
recording apparatus of the present invention (including its various 
aspects), the program making the computer function as at least one 
portion of the reading device, the determining device, the controlling 
device, and the recording device. 
[0075] 

According to the embodiment of the computer program product 
of the present invention, at least one portion of the reading device, 
the determining device, the controlling device, and the recording 
device of the present invention may be embodied relatively easily, by 
reading and running the computer program product from a record 
medium, such as a ROM, a CD ROM, a DVD-ROM, a hard disk and so 
on, which stores the computer program thereon, or by downloading 
the computer program product to the computer via the 
communication device and running it. More specifically, the 
computer program product may be made of computer readable codes 
(or computer readable commands) to make the computer function as 
at least one portion of the reading device, the determining device, the 
controlling device, and the recording device 
[0076] 

Incidentally, in response to the various aspects of the 
embodiments of the information recording apparatus described above, 
the embodiment of the computer program of the present invention 
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can also adopt various aspects. 
[0077] 

These effects and other advantages of the present invention 
become more apparent from the following examples. 
[0078] 

As explained above, according to the embodiment of the 
information recording medium of the present invention, it is provided 
with: the plurality of record information recording areas; the 
management information recording area; and the reliability 
information recording area, so that even if the management 
information is not updated on the information recording medium in 
various processes because of the cut off of the power supply or the 
like, it is possible to greatly reduce a time length required for 
correctly updating the management information to the newest 
information. According to the embodiments of the information 
recording apparatus of the present invention, it is provided with: the 
reading device; the determining device; the controlling device; the 
recording device; or various updating devices, so that even if the 
management information is not updated on the information recording 
medium in various processes because of the cut-off of the power 
supply or the like, it is possible to greatly reduce a time length 
required for correctly updating the management information to the 
newest information. According to the embodiments of the 
information recording method of the present invention, it is provided 
with: the reading process; the determining process; the controlling 
process; the recording device; or various updating processes, so that 
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even if the management information is not updated on the 
information recording medium in various processes because of the 
cut-off of the power supply or the like, it is possible to greatly reduce 
a time length required for correctly updating the management 
information to the newest information. According to the 
embodiment of the computer program of the present invention, it 
makes a computer function as the information recording apparatus of 
the present invention described above, so that even if the 
management information is not updated on the information recording 
medium in various processes because of the cut-off of the power 
supply or the like, it is possible to greatly reduce a time length 
required for correctly updating the management information to the 
newest information. 

Examples 
[0079] 

(Information Recording Medium) 

Next, with reference to FIGs. 1 to FIG. 6, a write-once, 
two-layer type optical disc in an example of the information recording 
medium of the present invention will be explained in detail on the 
basis of the drawings. 
[0080] 

Firstly, the basic structure of a write-once, two-layer type 
optical disc in the example of the information recording medium of 
the present invention will be explained with reference to FIGs. 1. 
FIGs. 1 are a substantial plan view showing a basic structure of an 
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optical disc having a plurality of recording areas in an example of an 
information recording medium of the present invention (FIG. 1(a)), 
and a schematic cross sectional view of the optical disc and a 
corresponding conceptual diagram showing a recording area 
structure in the radial direction (FIG. 1(b)). 
[0081] 

As shown in FIG. 1(a) and FIG. 1(b), an optical disc 100 has a 
recording surface on the disc main body with a diameter of about 12 
cm, as is a DVD. On the recording surface, the optical disc 100 is 
provided with: a lead-in area 101; a data area 102; and a lead-out 
area 103 or a middle area 104, which are associated with the example, 
with a center hole 1 as the center. Particularly, the lead-in area 101 
is provided with, for example, an OPC area PCAO or PCAl for 
performing a so-called Optimum Power Calibration (OPC) process in 
which the optimum recording power of laser light LB is detected. 
The n, a recording layer or the like is laminated on a transparent 
substrate 106 of the optical disc 100, for example. In each recording 
area of the recording layer, spirally or concentrically with the center 
hole 1 as the center, tracks 10, such as groove tracks and land tracks, 
are placed alternately. Moreover, on the track 10, data is divided by 
a unit of ECC block 11 and recorded. The ECC block 11 is a 
self-contained block of data and correction codes. On DVD media, 
this is a group of 16 DVD sectors. 
[0082] 

Incidentally, the present invention is not particularly found or 
limited to the optical disc having three areas as described above. 
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For example, even if the lead-in area 101 and the lead-out area 103 or 
the middle area 104 do not exist, a data structure explained below 
can be constructed. Moreover, as described later, the lead-in area 
101 and the lead-out area 103 or the middle area 104 may be further 
segmentized. 
[0083] 

Particularly, the optical disc 100 in the example, as shown in 
FIG. 1(b), has such a structure that a LO layer and a LI layer, which 
constitute one example of the "first and second recording layers" of 
the present invention as descried later, respectively, are laminated 
on the transparent substrate 106. Upon the record and 
reproduction of such a two-layer optical disc 100, the recording / 
reproduction in the LO layer or the LI layer is performed, depending 
on which recording layer is provided with the focusing position of the 
laser light LB, emitted from the upper to the lower side. Moreover, 
the optical disc 100 in the example is not found or limited to a 
two-layer, one side type, i.e., a dual layer, but may be a two-layer 
double side type, i.e. a dual layer double side. Furthermore, the 
optical disc 100 in the example is not found or limited to the optical 
disc having the recording layers of a two-layer type, as described 
above, but may be an optical disc of a multi-layer type which is three 
or more layers. 
[0084] 

In addition, a recording / reproduction procedure in the 
two-layer type optical disc may be a parallel manner in which the 
directions of track passes are equal between the two recording layers, 
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for example, or may be an opposite manner in which the directions of 
track passes are opposite between the two recording layers, for 
example. Incidentally, the recording / reproduction in the parallel 
manner or in the opposite manner of the two-layer type optical disc in 
the example and the data structure of each layer will be described 
later. 
[0085] 

Next, with reference to FIG. 2, a data structure of the 
two-layer type optical disc in the example of the information 
recording medium of the present invention, a physical sector number 
of a physical sector constituting an ECC block in the recording area 
of the optical disc, and the record or reproduction procedure in the 
parallel manner of the optical disc will be explained. FIG. 2 is a 
conceptual graph schematically showing the data structure of the 
optical disc in the example of the information recording medium of 
the present invention, the physical sector number (hereinafter 
referred to as a sector number, as occasion demands) of a physical 
sector constituting an ECC block in the recording area of the optical 
disc, and a recording or reproducing method in the parallel manner of 
the optical disc. The vertical axis indicates the sector number 
expressed in the hexadecimal notation, and the horizontal axis 
indicates the relative position in the radial direction of the optical 
disc. 
[0086] 

As shown in FIG. 2, the two-layer type optical disc 100 in the 
example of the information recording medium of the present 
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invention is provided with' a not-illustrated substrate; and two 
recording layers laminated on the substrate, i.e., the LO layer and 
the LI layer. Specifically, the LO layer is provided with: a lead-in 
area 101-0; a data area 102 0; and a lead out area 103 0, from the 
inner to the outer circumferential side. The lead-in area 101-0 is 
provided with: an OPC area PCAO for the OPC process; a Recording 
Management area MA in which the management information is 
recorded; and the like. 
[0087] 

On the other hand, the LI layer is provided with: a lead in 
area 101- 1; a data area 1021; and a lead-out area 103-1, from the 
inner to the outer circumferential side. The lead-in area 101-1 may 
be also provided with a not-illustrated OPC area and the like. 
[0088] 

Since the two-layer type optical disc 100 is constructed in the 
above manner, upon the record or reproduction of the optical disc 100, 
the laser light LB is emitted from the not-illustrated substrate side, 
i.e. from the lower side in FIG. 2, to the upper side, by a 
not-illustrated optical pickup of an information recording / 
reproducing apparatus in an example of the information recording 
apparatus of the present invention, which will be described later. 
Moreover, the focus distance and the like are controlled, and the 
displacement distance and the direction in the radial direction of the 
optical disc 100 are controlled. By this, the data is recorded into 
each recording layer, or the recorded data is reproduced. 
[0089] 
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Particularly, the parallel manner is adopted as the record or 
reproduction procedure of the two-layer type optical disc in the 
example of the information recording medium of the present 
invention. In the parallel manner, when the record or reproduction 
5 in the LI layer is started after the record or reproduction in the LO 
layer is finished, the optical pickup that is on the most outer 
circumference of the optical disc needs to be displaced again to the 
most inner circumference, so that it takes more time by that much to 
change from the LO layer to the LI layer. 
10 [0090] 

Alternatively, the opposite manner may be adopted as the 
record or reproduction procedure of the two-layer type optical disc in 
the example of the information recording medium of the present 
invention. In the opposite manner, the record or reproduction of the 
15 two-layer type optical disc is performed in such a manner that the 
optical pickup of the information recording / reproducing apparatus 
in the example of the information recording apparatus of the present 
invention is displaced from the inner to the outer circumferential 
side in the LO layer, i.e. in the right direction shown with an arrow in 
20 FIG. 2, while, as opposed to the case of LO layer, the optical pickup is 
displaced from the outer to the inner circumferential side in the Ll 
layer, i.e. in the left direction opposite to an arrow in FIG. 2. In the 
opposite manner, if the record or reproduction in the LO layer is 
finished, when the record or reproduction in the Ll layer is started, 
25 the optical pickup that is on the most outer circumference of the 
optical disc does not need to be displaced again to the most inner 
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circumference. For example, it is enough if the focus distance is 
changed from the LO layer to the LI layer in a buffer area, such as 
the middle area, so that there is such an advantage that the changing 
time from the LO layer to the LI layer is shortened than that of the 
parallel manner. Thus, the opposite manner is adopted in the 
recording of the large-amount content information. 
[0091] 

Again, the explanation returns to the parallel manner as the 
record or reproduction procedure of the two-layer type optical disc in 
the example of the information recording medium of the present 
invention. Specifically, in the case of the parallel manner, firstly, in 
the LI layer, as the optical pickup is displaced in the lead-in area 
101-0, the data area 102-0, and the lead-out area 103-0, from the 
inner to the outer circumferential side, the sector number in the 
recording area of the optical disc 100 increases. More specifically, 
the optical pickup sequentially accesses the start position of the 
lead-in area 101-0 (refer to an A point with a sector number of 
"020000h" in FIG. 2), the start position of the data area 102 0, and 
the end position of the data area 102-0, and is displaced to the end 
position of the lead-out area 103-0 (refer to a B position with a sector 
number of "51FFFFh" in FIG. 2) which function as a buffer. By this, 
the record or reproduction in the LO layer is performed. 
[0092] 

On the other hand, even in the LI layer, as in the LO layer, as 
the optical pickup is displaced in the lead-in area 101-1, the data 
area 102-1, and the middle area 104-1, from the inner to the outer 
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circumferential side, the sector number in the recording area of the 
optical disc 100 increases. More specifically, the optical pickup 
sequentially accesses the start position of the lead-in area 101- 1 
(refer to the A point with a sector number of "020000h" in FIG. 2), the 
5 start position of the data area 102-1, and the end position of the data 
area 102-1, and is displaced to the end position of the lead-out area 
103-1 (refer to the B position with a sector number of "SlFFFFh" in 
FIG. 2). By this, the record or reproduction in the LI layer is 
performed. 
10 [0093] 

Next, with reference to FIG. 3, one specific example of the 
structure of the recording area of the optical disc in the example of 
the information recording medium of the present invention, the 
recording area in which data is already recorded on the optical disc, 

15 and the sector number will be explained. FIG. 3 is a schematic data 
structure diagram showing one specific example of the structure of 
the recording area of the optical disc in the example of the 
information recording medium of the present invention, the 
recording area in which data is already recorded on the optical disc, 

20 and the sector number. Incidentally, the structure of the recording 
area of the optical disc is substantially the same as that in FIG. 2 
described above. Moreover, for convenience of explanation, FIG. 3 
only shows the LO layer of the two-layer type optical disc in the 
example of the information recording medium of the present 

25 invention. 
[0094] 



As shown in FIG. 3, space bitmap information 120, defect list 
information 130, and OPC pointer information 140, and the like, 
which constitute one specific example of the "management 
information" in the present invention, are recorded in the 
management area MA, which constitutes one specific example of the 
"management information recording area" in the present invention. 
[0095] 

Here, the space bitmap information 120 is information in 
which information of a flag or the like is summarized, wherein the 
flag indicates a recording state of "already recorded" or "unrecorded 
(or blank)" in each block regarding the entire optical disc 100. 
Specifically, in the space bitmap information 120, the information of 
flag or the like is summarized with respect to the entire optical disc 
100 (all the ECC blocks), in which the flag can discriminate the 
recording state of whether to be "already recorded" or "unrecorded, 
for each block specified by the address of the sector in the recording 
area of the information recording medium. Particularly, the space 
bitmap information 120 is firstly read by the information recording 
apparatus for recording the data onto the optical disc 100, before the 
actual recording operation. Then, the space bitmap information 120 
is updated or prepared in a memory built in the information 
recording apparatus at every opportunity that the recording is 
performed to the information recording medium. Then, such 
updated or prepared newest space bitmap information is written into 
the management area MA, in proper timing, e.g. whenever the 
recording is finished. Alternatively, it is collectively written, in 
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performing an operation of EJECT (the ejection of the disc) or the 
like. By this, as long as the updating or generation of the space 
bitmap information 120 completes normally, the effective space 
bitmap information 120 is written on the optical disc 100. 
Incidentally, in the example, a flag of "1" is placed in the space 
bitmap information 120 for the "already recorded" area (e.g. the 
lECC block or the like specified by the sector number), and a flag of 
"0" is placed in the space bitmap information 120 for the 
"unrecorded" area. Specifically, as shown in FIG. 3, in one specific 
example of the example, the sector number for indicating position 
information in the recording area is expressed in the hexadecimal 
notation, such as "SlFFFFh". Incidentally, the area painted in gray 
in FIG. 3 is the already recorded area, and an empty area which is 
not painted is the unrecorded area. More specifically, in a DVD RW 
having a recording capacity of 4.7GB, one sector is 2048 byte, and one 
block is 16 sectors (about 32.8 kB). Thus, the data mount of the 
space bitmap information 120 recorded by this block unit is 4.7GB / 
(2048 X 16)byte / 8 = about 17.9 kB, which can be sufficiently filled in 
one block. Incidentally, the space bitmap information 120 may not 
be the information about the entire recording area of the optical disc 
100, but may be the information about only a user data area UD or 
the lead-in area 101, for example. 
[0096] 

Incidentally, in place of the space bitmap information 120, 
sequential record information (track information) having index 
numbers of "0" to "99" or the like may be used, for example. 
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Alternatively, for example, disc management information or the like 
may be used. Alternatively, for example, pointer which indicates a 
recording position if the Temporary Defect Management Structure 
(TDMS) of write once media is distributed and recorded may be used. 
[0097] 

The defect list information 130 is management information 
which is prepared for defect management and in which address 
information is summarized in a table format, for example. More 
specifically, there is the defect management, as a technique for 
improving the reliability of recording and reading the record data on 
the high-density recording medium, such as an optical disc, a 
magnetic disc, and an optical magneto disc. Namely, when there is a 
defect, the data to be recorded or already recorded at the position of 
the defect is recorded into another area on the recording medium 
(referred to as a "spare area SAl or SA2). As described above, by 
evacuating the record data which likely cannot be recorded or read 
due to the defect, to the spare area SAl or SA2, it is possible to 
improve the reliability of recording and reading the record data. In 
general, the defect list information is prepared to perform the defect 
management. In the defect list information, the address which 
indicates the position of a defect on the recording medium (a 
so-called evacuation source address") and the address which 
indicates the position of the spare area to which the data to be 
recorded or already recorded at the position of the defect is evacuated 
(e.g. a recording position in the spare area: a so-called "evacuation 
destination address") are recorded. The defect list information is 
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prepared when the recording medium is initialized or formatted. 
Moreover, the defect list information is also prepared when the 
record data is recorded onto the recording medium. When the 
record data is recorded several times, the defect list information is 
prepared or updated whenever the record data is recorded onto the 
recording medium. When the record data is recorded onto the 
recording medium, the defect list information is referred to. By this, 
it is possible to record the record data onto the recording medium 
while avoiding the position of a defect. On the other hand, even 
when the record data recorded on the recording medium is 
reproduced, the defect list information is referred to. As described 
above, by virtue of the defect management, it is possible to certainly 
read the record data recorded in the normal recording area and the 
record data recorded in the spare area because of the presence of a 
defect, on the basis of the defect list information. 
[0098] 

The OPC pointer information 140 indicates the address 
information, such as the sector number, of a position for next trial 
writing in the OPC area, in performing the OPC process in which the 
optimum recording power of the laser light is detected. Particularly, 
in the write-once media, the OPC pointer information 140 indicates 
an unrecorded area. 
[0099] 

Particularly, in the example, a reliability flag group 150, 
which constitutes one specific example of the "reliability 
information" or the "inconsistency flag" of the present invention, is 
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recorded in the management area MA, which constitutes one specific 
example of the "reliability information recording area" of the present 
invention. The reliability flag group 150 is a group of flags for 
indicating the reliability of whether or not various management 
information is updated to the newest information. Specifically, for 
example, in the reliability flag group 150, each flag is summarized 
for respective one of the various management information, wherein 
the flag indicates the reliability of whether or not the management 
information, such as the space bitmap information 120, the defect list 
information, and the OPC pointer information, is correctly updated 
to the newest information. More specifically, the reliability flag 
group 150 is information in which the followings are summarized 
(total data amount: 2+1+1=4 bits): a flag for indicating the reliability 
of whether or not the space bitmap information 120 corresponding to 
each of the LO layer and the LI layer is correctly updated to the 
newest information (data amount: 2 bit in total! one bit for LO layer 
and one bit for LI layer), a flag for indicating the reliability of 
whether or not the defect list information is correctly updated to the 
newest information (data amount: l bit), and a flag for indicating the 
reliability of whether or not the OPC pointer information is correctly 
updated to the newest information (data amount: i bit). 
Incidentally, since each reliability information for respective one of 
the plurality of management information is collectively recorded in 
one management area MA, as the reliability flag group 150 in the 
example, it is possible to easily obtain each reliability information 
for respective one of the plurality of management information, in one 
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access or one reading operation. Moreover, since the plurality of 
management information and the reliability flag group 150 
corresponding to each of the plurality of management information 
are collectively recorded in the management area MA, it is possible to 
easily obtain the management information and the reliability flag 
group 150, in one access or reading operation. 
[0100] 

More specifically, as described later, for example, if the space 
bitmap information 120 in the LO layer does not have consistency 
with the actual recording state of the LO layer and is not correctly 
updated to the newest information, the flag of "1" is placed in a 
reliability flag 150-SO, which will be described later. On the other 
hand, if the space bitmap information 120 in the LO layer has 
consistency with the actual recording state of the LO layer and is 
correctly updated to the newest information, the flag of "0" is placed. 
The same manner applies in a reliability flag 150"D corresponding to 
the defect list information and a reliability flag 150-P corresponding 
to the OPC pointer information, which will be described later. 
[0101] 

Next, with reference to FIG. 4, one specific example of the 
reliability information in the optical disc in the example of the 
information recording medium of the present invention will be 
explained. FIG. 4 is a conceptual table showing the physical sector 
number in the recording area, the space bitmap information, and the 
reliability flag group which is one specific example of the reliability 
information corresponding to various management information, in 
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the optical disc in the example of the information recording medium 

of the present invention. 

[0102] 

On the table shown in FIG. 4, columns show' the sector 
numbers of the head and the tail of the ECC block unit in the LO 
layer; the space bitmap information 120 in the LO layer, which is one 
specific example of the management information; a reliability flag 
150 S0 corresponding to the space bitmap information of the LO 
layer; a reliability flag 150 S1 corresponding to the space bitmap 
information of the LI layer; a reliability flag 150-D corresponding to 
the defect list information; and a reliability flag corresponding to the 
OPC pointer information 150-P, from the left to the right, in order. 
Incidentally, in the two-layer type optical disc, the sector number 
may be shared in the LO layer and the LI layer because of the 
parallel manner. 
[0103] 

Specifically, for example, if the space bitmap information 120 
in the LO layer does not have consistency with the actual recording 
state of the LO layer and is not correctly updated to the newest 
information, the flag of "1" is placed in the reliability flag 150-SO, 
which will be described later. On the other hand, if the space 
bitmap information 120 in the LO layer has consistency with the 
actual recording state of the LO layer and is correctly updated to the 
newest information, the flag of "0" is placed. More specifically, in 
the previous recording process, with respect to the space bitmap 
information 120 of the LO layer, the flag of "1" is placed in the field of 
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the space bitmap information 120 of the LO layer in an "already 
recorded" block out of the ECC blocks specified by the sector numbers 
of the recording areas in the LO layer, while the flag of "0" is placed in 
an "unrecorded" block, as described above. Then, in the current 
5 recording operation, firstly, the space bitmap information 120 of the 
LO layer is taken into the information recording / reproducing 
apparatus. Then, if by the current recording operation, the record 
information is correctly recorded onto a block with sector numbers of 
the recording area of "lOOOOOh" to "lOFFFFh", the flag of "1" is 

10 recorded as the "already recorded state" in the space bitmap 
information 120 of the LO layer, nevertheless, if the power supply of 
the main body of the information recording / reproducing apparatus 
is cut off in such timing that the space bitmap information 120 of the 
LO layer and the reliability flag 150-SO are not updated, the space 

15 bitmap information 120 of the LO layer is not correctly updated to the 
newest information on the optical disc 100. Namely, although the 
recording of the record information on the optical disc 100 is actually 
completed, the space bitmap information 120 of the LO layer 
corresponding to the block in which the record information is 

20 recorded still has the flag of "0" for indicating the "unrecorded state" 
and is not updated to the newest information (a " X " mark in a field of 
a recorded flag 121 with the sector numbers of "lOOOOOh" to 
"lOFFFFh" in FIG. 4). In this case, on the optical disc 100, the 
information of the flag of "1" or the like remains in place only in the 

25 field of the reliability flag 150-SO corresponding to the space bitmap 
information 120 of the LO layer, by a provisional updating process 



performed before the recording of the record information. Thus, it is 
possible to recognize the fact that the space bitmap information 120 
is not correctly updated to the newest information. 
[0104] 

In addition, the same manner applies even in the reliability 
flag 150-Sl corresponding to the space bitmap information of the LI 
layer, the reliability flag ISO D corresponding to the defect list 
information, and the reliability flag 150-P corresponding to the OPC 
pointer information, and if the various management information does 
not have consistency with the actual recording condition and is not 
correctly updated to the newest information, the flag of "1" is placed. 
On the other hand, if the various management information has 
consistency with the actual recording condition and is correctly 
updated to the newest information, the flag of "0" is placed. 
[0105] 

Specifically, as described above, even if the space bitmap 
information of the LO layer is not correctly updated to the newest 
information because of the cut-off of the power supply or the like, for 
example, it is possible to specify the space bitmap information of the 
LO layer which is considered to have low reliability in accordance 
with the reliability flag 150-SO later. Thus, it is possible to find or 
limit a user data area 109-0 of the LO layer, for example, which is 
managed by the space bit map information of the LO layer specified to 
have low reliability. Therefore, it is enough if the space bitmap 
information of the LO layer, which manages the found or limited user 
data area 109-0 of the LO layer, is correctly updated to the newest 
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information. Namely, it is unnecessary to perform verification or 
scanning, i.e. reading, with respect to the entire recording area of the 
information recording medium, and it is enough if the verification or 
scanning is performed with respect to only the found or limited user 
data area 109 0 of the LO layer which is managed by the space bitmap 
information of the LO layer considered to have low reliability. 
Therefore, it is possible to greatly reduce a time length required for 
correctly updating all the management information to the newest 
information. More specifically, a total of four reliability flags 
corresponding to the above-described four types of management 
information are provided one by one; namely, the reliability flag 
group are provided, with only four bits of data amount. As described 
above, the two-layer type optical disc in the example needs the 
reliability flag group having the data amount in proportion to the 
number of the management information, as compared to the 
comparison example which will be described later; however, it is 
possible to reduce a time length for correctly updating the 
management information to the newest information to "1/4" times as 
long time length, for example. Incidentally, it is possible to record 
the four bits of data amount into one sector (2KB) more than enough. 
In addition, it is obvious that as the capacity becomes larger as in the 
recording medium of BD-RE or the like, the effectiveness of the time 
length reduction becomes larger. 
[0106] 

Particularly in the example, as described above, it is 
extremely effective if the various management information is 
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classified and defined depending on how to use the recording area. 
For example, it is extremely effective if the various management 
information is classified correspondingly to the spare area SAl or 
SA2, the user data area 109, and the OPC area PCAO. This is 
because a period and timing in which these recording areas are used 
or the data is recorded into the recording areas are similar. Thus, if 
the reliability flag 150-SO or the like is set with respect to the 
management information which manages each of the recording areas, 
the data is highly possibly recorded in a short time into a block which 
is located spatially close, by spatial locality and timing locality, even 
if the power supply is cut off or a similar situation occurs. Thus, it 
is possible to minimize the range of the recording area which is 
specified such that the reliability of the various management 
information is low, and it is possible to realize more reduction and 
efficiency of a scanning time length and a time length for updating 
the space bitmap information 120 to the newest information. 
[0107] 

Next, with reference to FIG. 5 and FIG. 6, the operational 
effect of the example will be studied. FIG. 5 is a schematic data 
structure diagram showing one specific example of the structure of 
the recording area of an optical disc in a comparison example, the 
recording area in which data is already recorded on the optical disc, 
and the sector number. FIG. 6 is a conceptual table showing the 
physical sector number in the recording area, the space bitmap 
information, and the reliability flag group, in the optical disc in the 
comparison example. Incidentally, the structure of the recording 
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area of the optical disc shown in FIG. 5 is substantially the same as 

that in FIG. 3 described above. 

[0108] 

In the management area MA shown in FIG. 5, the space 
bitmap information 120, which constitutes one example of the 
"management information" of the present invention, is recorded, as 
described above. Moreover, in the management area MA, a 
reliability flag 151, which constitutes one example of the "reliability 
information" for indicating the reliability of the management 
information in the comparison example, is recorded. 
[0109] 

In the comparison example, the reliability information does 
not correspond to each of the plurality of management information 
and indicates only one reliability of the entire management 
information. Thus, if it is judged by the reliability information that 
there is little reliability, it is hardly possible to specify which type of 
management information out of the plurality of management 
information does not have reliability. Thus, it is necessary to verify 
or scan all the management information to show whether or not it is 
correctly updated to the newest information. Therefore, even the 
management information that is reliable needs to be verified or 
scanned. Specifically, there arises a need for verification or 
scanning of the entire recording area, which takes a long time. 
[0110] 

More specifically, one reliability flag 151 is provided as the 
information which indicates whether or not the space bitmap 
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information 120 about the entire recording area is correctly updated. 
Specifically, when the optical disc 100 is inserted into the 
information recording / reproducing apparatus, which will be 
described later, the information of the flag of "1" or the like is placed 
in the reliability flag 151, and if the space bitmap information 120 is 
correctly updated to the newest information, the flag is reset to the 
flag of "0" when the optical disc 100 is ejected. On the other hand, if 
the space bitmap information 120 about the entire recording area is 
not correctly updated to the newest information because of the cut-off 
of the power supply of the main body of the information recording / 
reproducing apparatus, which will be described later, although the 
data is normally recorded, the information of the flag of "1" or the 
like remains in place in the field of the reliability flag 151. As 
described above, even if it is judged by the reliability flag 151 that 
there is little reliability in the space bitmap information 120 
corresponding to total blocks, there arises a need for verification or 
scanning of the entire recording area in order to normally update the 
space bitmap information 120, which takes a long time. 
[0111] 

As opposed to this, according to the optical disc 100 in the 
example explained with reference to FIG. 1 to FIG. 4, even if the 
space bitmap information 120 of the LO layer is not correctly updated 
to the newest information because of the cut-off of the power supply 
or the like, it is possible to specify the space bitmap information 120 
of the LO layer considered to have low reliability, in accordance with 
the reliability flag 150-SO later. Thus, it is possible to find the 
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recording area (e.g. the user data area 109-0) which is managed by 
the space bit map information 120 of the LO layer specified to have 
low reliability. Therefore, it is enough if the space bitmap 
information 120 of the LO layer, which manages the found or limited 
user data area 109-0, is correctly updated to the newest information. 
Namely, it is unnecessary to perform verification or scanning, i.e. 
reading, with respect to the entire recording area of the information 
recording medium, and it is enough if the verification or scanning is 
performed with respect to only the found or limited user data area 
109-0 which is managed by the space bitmap information 120 of the 
LO layer considered to have low reliability. Therefore, consequently, 
it is possible to greatly reduce a time length required for correctly 
updating all the management information to the newest information. 
Thus, it is much more efficient than the comparison example. 
[0112] 

(Information Recording / Reproducing Apparatus) 

Next, with reference to FIG. 7 to FIG. 10, the structure and 
operation of the example of the information recording apparatus of 
the present invention will be explained in detail. Particularly, in 
the example, the information recording apparatus of the present 
invention is applied to the information recording / reproducing 
apparatus for the optical disc. 
[0113] 

Firstly, with reference to FIG. 7, the structures of an 
information recording / reproducing apparatus 300 and a host 
computer 400 in the example of the information recording apparatus 
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of the present invention will be explained. FIG. 7 is a block diagram 
of the information recording / reproducing apparatus in the example 
of an information recording apparatus of the present invention, as 
well as the host computer. Incidentally, the information recording / 
reproducing apparatus 300 has a function of recording the record 
data onto the optical disc 100 and a function of reproducing the 
record data recorded on the optical disc 100. 
[0114] 

The internal structure of the information recording / 
reproducing apparatus 300 will be explained with reference to FIG. 7. 
The information recording / reproducing apparatus 300 is an 
apparatus for recording the information onto the optical disc 100 and 
reading the information recorded on the optical disc 100, under the 
control of a Central Processing Unit (CPU) 354 for a drive. 
[0115] 

The information recording / reproducing apparatus 300 is 
provided with: the optical disc 100; a spindle motor 351; an optical 
pickup 352; a signal recording / reproducing device 353; the CPU 
(drive control device) 354; a memory 355; a data input / output 
control device 306; and a bus 357. Moreover, the host computer 400 
is provided with: a CPU 359; a memory 360; an operation control 
device 307; an operation button 310; a display panel 311; and a data 
input / output control device 308. 
[0116] 

Particularly, a communication device may be constructed by 
including the information recording / reproducing apparatus 300 and 
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the host computer 400 in the same case, or by using the CPU (drive 
control device) 354, the data input/ output control device 306, and the 
bus 357. 
[0117] 

The spindle motor 351 is intended to rotate and stop the 
optical disc 100, and operates in accessing the optical disc 100. 
More specifically, the spindle motor 351 is constructed to rotate and 
stop the optical disc 100 at a predetermined speed while receiving 
spindle servo by a not-illustrated servo unit or the like. 
[0118] 

The optical pickup 352 performs the recording / reproducing 
with respect to the optical disc 100, and is provided with a 
semiconductor laser apparatus and a lens. More specifically, the 
optical pickup 352 irradiates the optical disc 100 with a light beam, 
such as a laser beam, as reading light with a first power upon 
reproduction, and as writing light with a second power upon 
recording, with it modulated. 
[0119] 

The signal recording / reproducing device 353 performs the 
recording / reproducing with respect to the optical disc 100 by 
controlling the spindle motor 351 and the optical pickup 352. More 
specifically, the signal recording / reproducing device 353 is provided 
with a laser diode (LD) driver, a head amplifier, and the like. The 
LD driver drives the not-illustrated semiconductor laser apparatus 
built in the optical pickup 352. The head amplifier amplifies the 
output signal of the optical pickup 352, i.e., the reflected light of the 
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light beam, and outputs the amplified signal. More specifically, the 
signal recording / reproducing device 353 drives the not"illustrated 
semiconductor laser apparatus built in the optical pickup 352, so as 
to determine the optimum laser power by the recording and 
reproduction process of an OPC pattern, along with a not"illustrated 
timing generator, under the control of the CPU 354, in the OPC 
process. Particularly, the signal recording / reproducing device 353 
constitutes one example of the "recording device" and the "reading 
device" of the present invention, with the optical pickup 352. 
[0120] 

The memory 355 is used in the all the data processing and the 
OPC process on the information recording / reproducing apparatus 
300, including a buffer area for the record / reproduction data, an 
area used as an intermediate buffer when data is converted into the 
data that can be used on the signal recording / reproducing device 
353, and the like. Moreover, the memory 355 is provided with^ a 
Read Only Memory (ROM) area into which a program for performing 
an operation as a recording device, i.e., firmware is stored; a buffer 
for temporarily storing the record / reproduction data! a Random 
Access Memory (RAM) area into which a parameter required for the 
operation of the firmware program or the like is stored; and the like. 
[0121] 

The CPU (drive control device) 354 is connected to the signal 
recording / reproducing device 353 and the memory 355 via the bus 
357, and controls the entire information recording / reproducing 
apparatus 300 by giving instructions to various devices. In general. 
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software or firmware for operating the processor 354 is stored in the 
memory 355. Particularly, the CPU 354 constitutes one example of 
the "determining device", the "controlling device", and the "first and 
second updating devices", along with the optical pickup 352, the 
spindle motor 351, and the signal recording / reproducing device 353. 
[0122] 

The data input / output control device 306 controls the data 
input / output from the outside with respect to the information 
recording / reproducing apparatus 300, and stores the data into or 
extracts it from the data buffer on the memory 355. A drive control 
command, which is issued from the external host computer 400 
(hereinafter referred to as a host, as occasion demands) connected to 
the information recording / reproducing apparatus 300 via an 
interface, such as a SCSI (Small Computer System Interface) and an 
ATAPI (AT Attachment Packet Interface), is transmitted to the CPU 
354 through the data input / output control device 306. Moreover, 
the record / reproduction data is also exchanged with the host 
computer 400 through the data input / output control device 306. 
[0123] 

The operation control device 307 performs the reception of the 
operation instruction and display with respect to the host computer 
400. The operation control device 307 sends the instruction of 
recording or reproducing by using the operation bottom 310, to the 
CPU 359. The CPU 359 sends a control command to the information 
recording / reproducing apparatus 300 through the input / output 
control device 308 on the basis of the instruction information from 
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the operation control device 307, to thereby control the entire 
information recording / reproducing apparatus 300. In the same 
manner, the CPU 359 can send a command of requiring the 
information recording / reproducing apparatus 300 to send the 
operation condition to the host, to the information recording / 
reproducing apparatus 300. By this, it is possible to recognize the 
operation condition of the information recording / reproducing 
apparatus 300, such as during recording and during reproduction. 
Thus, the CPU 359 can output the operation condition of the 
information recording / reproducing apparatus 300, to the display 
panel 311, such as a fluorescent tube and a LCD. 
[0124] 

One specific example in which the information recording / 
reproducing apparatus 300 and the host computer 400, as explained 
above, are used together is household equipment, such as recorder 
equipment for recording / reproducing a video. The recorder 
equipment records a video signal from a broadcast reception tuner 
and an external connection terminal, onto a disc, and outputs the 
video signal reproduced from the disc to external display equipment, 
such as a television. The operation as the recorder equipment is 
performed by executing a program stored in the memory 360, on the 
CPU 359. Moreover, in another specific example, the information 
recording / reproducing apparatus 300 is a disc drive (hereinafter 
referred to as a drive, as occasion demands), and the host computer 
400 is a personal computer or a workstation. The host computer, 
such as the personal computer, and the drive are connected to each 
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other through the data input / output control devices 306 and 308, 
such as the SCSI and the ATAPI. An application, such as writing 
software, which is installed in the host computer, controls the disc 
drive. 
[0125] 

(Information Recording / Reproducing Method) 

Next, with reference to FIG. 8 to FIG. 10, both an operation in 
which various management information is updated to the newest 
information on the optical disc on the basis of the reliability flag 
group 150, on the information recording / reproducing apparatus 300 
in the example of the information recording apparatus of the present 
invention whose structure is explained in FIG. 7, and a recording 
operation will be explained in detail. FIG. 8 is a flowchart showing 
the operation in which various management information is updated 
on the memory on the basis of the reliability flag group 150, which 
constitutes one example of the "reliability information", on the 
information recording / reproducing apparatus in the example of the 
information recording apparatus of the present invention. 
Incidentally, the operation in each process is basically instructed by 
that a command is issued from the operation button 310 in the host 
computer 400 to the information recording / reproducing apparatus 
300. The recording of the data onto the optical disc 100 and the 
reproduction of the data from the optical disc 100 are performed by 
the information recording / reproducing apparatus 300. 
[0126] 

Firstly, with reference to FIG. 8, the operation in which the 
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various management information is updated oh the memory (drive) 
355, for example, on the basis of the reliability flag group 150, which 
constitutes one example of the "reliability information" on the 
information recording / reproducing apparatus 300, will be explained. 
[0127] 

At first, the information recording / reproducing apparatus 
300 in the example is powered on and started (step SlOl). 
Incidentally, it is assumed that the optical disc 100 is already placed 
or inserted in the information recording / reproducing apparatus 300. 
[0128] 

Then, after confirming whether or not the disc is in an 
inserted condition with respect to the information recording / 
reproducing apparatus 300, the CPU 354 issues a command of 
reading the record information, for example. The optical pickup 352 
reads the newest reliability flag group 150 from the management 
area MA on the optical disc 100. Under the control of the CPU 354, 
the reliability flag group 150 is stored into the RAM area of the 
memory 355 via the bus 357, for example (step S102). 
[0129] 

The various management information is stored into the RAM 
area of the memory 355 of the information recording / reproducing 
apparatus 300, for example, as with the reliability flag group 150 in 
the step S102 (step S103). 
[0130] 

Then, the information recording / reproducing apparatus 300 
judges or determines whether or not the reliability flag group 150 
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stored in the non-volatile memory 355 is all "0" (step S104). If the 
reliability flag group 150 is not all "0" (the step S104: No), further, it 
is judged whether or not "1" is placed in the reliability flag 150-S 
corresponding to the space bit map information 120 (step S105). If 
the flag of "1" is placed in the reliability flag 150*8 corresponding to 
the space bit map information 120 (the step 8105^ Yes), the reliability 
of the space bitmap information 120 is low, so that the space bitmap 
information 120 is correctly updated to the newest information on the 
memory 355. Specifically, in the LI layer in addition to or in place 
of the LO layer, for example, in which the flag of "1" is placed in the 
reliability flag 150-80 or 150-81, the verification or scanning, i.e., 
reading is performed, and the "already recorded" area and the 
"unrecorded" area are discriminated. The space bitmap information 
120 recorded on the non-volatile memory 355 is correctly updated to 
the newest information, and at the same time, the reliability flag 
150-80 or 150-81 is updated to "0" on the memory 355 (step 8106). 
Incidentally, upon scanning the recording area, it is efficient if the 
unrecorded area shown in the space bitmap information 120 before 
the updating is preferentially scanned. 
[0131] 

On the other hand, if the flag of "0" is placed in the reliability 
flag 150-8 corresponding to the space bit map information 120 (the 
step 8105: No) as a result of the judgment in the step 8105, the space 
bitmap information 120 is correctly updated to the newest 
information, so that it is further judged whether or not "1" is placed 
in the reliability flag 150-D corresponding to the defect list 
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information 130 (step S107). If the flag of "1" is placed in the 
reliability flag 150-D corresponding to the defect list information 130 
(the step S107: Yes), the reliability of the defect list information 130 
is low. Thus, the defect list information 130 is correctly updated to 
the newest information on the memory 355, and at the same time, the 
reliability flag 150-D is updated to "0" on the memory 355 (step 
S108). 
[0132] 

On the other hand, if the flag of "0" is placed in the reliability 
flag 150-D corresponding to the defect list information 130 (the step 
S107: No) as a result of the judgment in the step S107, the defect list 
information 130 is correctly updated to the newest information, so 
that "1" is placed in the reliability flag 150-P corresponding to the 
OPC pointer information 140. The reliability of the OPC pointer 
information 140 is low. Thus, the OPC pointer information 140 is 
correctly updated to the newest information on the memory 355, and 
at the same time, the reliability flag 150-P is updated to "0" on the 
memory 355 (step S109). 
[0133] 

By repeating the step S104 to the step S109 described above, 
the reliability flag group 150 all becomes "0" in the end. 
[0134] 

On the other hand, If the reliability flag group 150 is all "0" 
(the step S104: Yes), as a result of the judgment in the step S104, the 
various management information, such as the space bitmap 
information 120, the defect list information 130, and the OPC pointer 
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information 140, all indicates the newest information, so that a 
series of updating process on the memory 355 is not performed. 
[0135] 

Next, with reference to FIG. 9, a recording operation and an 
updating operation on the optical disc, in the normal state of the 
information recording / reproducing apparatus 300, will be explained. 
FIG. 9 is a flowchart showing a recording operation in the normal 
state on the information recording / reproducing apparatus in the 
example of the information recording apparatus of the present 
invention. 
[0136] 

The information recording / reproducing apparatus 300 waits 
for an instruction for starting the OPC process, i.e. an OPC command, 
to be issued (step SllO). If the OPC command is issued before the 
start of recording (the step SllO: Yes), it is further judged whether or 
not it is the first OPC process after the insertion of the optical disc 
(step Sill). If it is the first OPC process (the step Sill: Yes), the 
flag of "1" is temporarily recorded or placed in the reliability flag 
150-P corresponding to the OPC pointer information 140, in the 
management area MA on the optical disc 100 (step S112). 
[0137] 

Then, the actual OPC process is performed, and the data for 
trial writing is recorded at a position specified by the OPC pointer 
information 140 on the OPC area PCAO or PCAl (step S113). The 
CPU 354 which has received the complete status of the OPC process, 
identifies the already used recording area, and updates the OPC 
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pointer information 140 recorded on the memory 355 (step S114). 
After the updating of the OPC pointer information 140 is completed, 
"0" is definitely placed in the reliability flag 150-P, in the 
management area MA on the optical disc 100 (step S115). 
Incidentally, in the process of the step S115, the consumption of the 
recording area is large in the case of a write-once type optical disc, so 
that this process may be performed with other various management 
information in a step S132, which will be described later. 
[0138] 

On the other hand, if it is not the first OPC process (the step 
Slli: No) as a result of the judgment in the step Sill, the 
above-described step S112 is omitted. 
[0139] 

If the OPC command is not issued (the step SllO: No), the 
information recording / reproducing apparatus 300 waits for an 
instruction for starting to record, i.e. a WRITE command (step S116). 
For example, if a record button is pressed on the operation button 
310, the CPU 354 detects the pressing. If the data from the data 
input / output control device 306 is stored into the memory 355, the 
CPU 354 judge s or determines that the instruction for starting to 
record, i.e. the WRITE command, has been issued (the step S116: Yes). 
Moreover, it is judged whether or not it is the first recording 
operation after the insertion of the optical disc (step S117). If it is 
the first recording operation (the step S117: Yes), the flag of "1" is 
temporarily placed in the reliability flag 150 8 corresponding to the 
space bitmap information 120, in the management area MA on the 
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optical disc 100 (step S118). 
[0140] 

Then, the actual recording operation is performed, and the 
record information is recorded into the unrecorded area registered in 
the space bitmap information 120 on the user data area 109-0 (step 
S119). The CPU 354 which has received the complete status of the 
recording operation, identifies the already recorded area, and 
updates the space bitmap information 120 recorded on the memory 
355 (step S120). After the updating of the space bitmap information 
120 is completed, "0" is definitely placed in the reliability flag 150-S, 
in the management area MA on the optical disc 100 (step S121). 
Incidentally, as explained in the above-described step S115, the 
process of the step S121 may be performed with other various 
management information in the step S132, which will be described 
later. 
[0141] 

On the other hand, if it is not the first recording operation (the 
step S117: No) as a result of the judgment in the step S117, the 
above-described step S118 is omitted. 
[0142] 

If the WRITE command is not issued (the step S116: No), the 
information recording / reproducing apparatus 300 waits for an 
instruction for starting to reproduce, i.e. a READ or reproduction 
command (step S122). For example, if a reproduction button is 
pressed on the operation button 310, the CPU 354 detects the 
pressing. If the instruction for starting to reproduce, i.e. the READ 
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command or the reproduction command, is issued (the step S122: Yes), 
the actual reproduction operation is performed. The reproduction 
information, e.g. the reproduction information recorded in the 
evacuation destination address of a defect registered in the defect list 
information 130 on the user data area 109-0, is reproduced (step 
S123). 
[0143] 

Then, it is judged whether or not a defect is detected during 
the reproduction operation (step S124). If a defect is detected (the 
step S124- Yes), it is further judged whether or not it is the first 
defect detection after the insertion of the disc (step S125). If it is 
the first defect detection (the step S125: Yes), the flag of "1" is 
temporarily placed in the reliability flag 150-D corresponding to the 
defect list information 130, in the management area MA on the 
optical disc 100 (step S126). 
[0144] 

Then, the CPU 354 which has detected the defect, identifies 
the area in which the defect is detected, and updates the defect list 
information 130 recorded on the memory 355 (step S127). After the 
updating of the defect list information 130 is completed, "0" is 
definitely placed in the reliability flag 150-D, in the management 
area MA on the optical disc 100 (step S128). Incidentally, as 
explained in the above-described step S115, the process of the step 
S128 may be performed with other various management information 
in the step S132, which will be described later. 
[0145] 



71 



On the other hand, if the defect is not detected or it is not the 
first defect detection (the step 124 and the step 8125' No) as results 
of the step S124 and the step S125, the above-described step S126 is 
omitted. 
[0146] 

Then, the information recording / reproducing apparatus 300 
waits for an instruction for ejecting the optical disc 100 from the 
operation button 310, i.e. an EJECT command, to be issued (step 
S129). If the instruction for ejecting, or the EJECT command, is 
issued (the step S129: Yes), it is further judged whether or not the 
updating of the various management information recorded on the 
memory 355 is performed (step S130). If the updating of the various 
management information recorded on the memory 355 is performed 
(the step S130' Yes), the various management information which is 
correctly updated to the newest information on the memory 355, is 
rewritten or written once into the management area MA of the optical 
disc 100 (step S131). 
[0147] 

Then, "0" is definitely rewritten or written once in the entire 
reliability flag group 150 corresponding to the various management 
information (e.g. the reliability flag 150-S corresponding to the space 
bitmap information, the reliability flag 150-D corresponding to the 
defect list information, or the reliability flag 150-P corresponding to 
the pointer information) in the management area MA of the optical 
disc 100 (step S132). 
[0148] 
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Then, the information recording / reproducing apparatus 300 
receives the issued instruction for ejecting the optical disc 100 from 
the operation button 310, or the issued command, in the step S129, 
and actually ejects the optical disc 100 (step S133). 
[0149] 

On the other hand, if the instruction for ejecting or the EJECT 
command is not issued as a result of the judgment in the step S129 
(the step S129- No), the information recording / reproducing 
apparatus 300 waits for the instruction for starting the OPC process, 
i.e. the OPC command, to be issued (the step SllO). 
[0150] 

Next, with reference to FIG. 10, a recording operation and an 
updating operation on the optical disc 100 if a power supply is cut off 
on the information recording / reproducing apparatus 300 during an 
application operation will be explained. FIG. 10 is a flowchart 
showing the recording operation if the power supply is cut off on the 
information recording / reproducing apparatus in the example of the 
information recording apparatus of the present invention. 
Incidentally, the recording operation from the step SllO to the step 
S133 is the same as that in the normal state in FIG. 9 described 
above. 
[0151] 

As shown in FIG. 10, in the middle of the above-described 
various series of operations and the updating process of the various 
management information (refer to the step S113, S114, S119, S120, 
S126 or S127, for example), it is judged whether or not the power 
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supply is cut off by a user, or whether or not the optical disc 100 is 
mechanically ejected (step S201). Here, if the cut-off of the power 
supply or the like is performed during the various series of 
operations (the step S201- Yes), the information recording / 
reproducing apparatus 300 is restarted, and the operational flow 
returns to the start of FIG. 8 described above. 
[0152] 

On the other hand, if the cut-off of the power supply or the like 
is not performed during the various series of operations (the step 
S201: No), the operational flow goes forward to the step S129 
described above. 
[0153] ^ 

Incidentally, the various control or the like may be performed 
by either the CPU 354 in the information recording / reproducing 
apparatus 300 or the CPU 359 in the host computer 400, or performed 
by the both working together cooperatively. Moreover, the same is 
true for the recording operation, and either the memory 355 in the 
information recording / reproducing apparatus 300 or the memory 
360 in the host computer 400, may be used individually, or the both 
may be used at the same time, or nearly at the same time. 
[0154] 

The example shows that the various management information 
and the reliability information are recorded in the management area 
MA, for example, and managed by the information recording / 
reproducing apparatus 300 or the host computer 400, under the 
control of the CPU 354 or 359. However, the various management 
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information may be recorded in the user data area 109*0 or the like, 
for example, and managed by a file system, an application, or the 
like. 
[0155] 

Incidentally, in the example, the write-once type optical disc 
100 is explained as one example of the information recording medium, 
and a recorder or a player associated with the write-once type optical 
disc 100 is explained as one example of the information recording / 
reproducing apparatus. However, the present invention is not found 
or limited to the write-once type optical disc and the recorder or the 
player for it. By using the example, the present invention can be 
applied to- a rewritable information recording medium, such as a 
rewritable optical disc; a large capacity recording apparatus, such as 
a Blu ray optical disc and a hard disk; other various information 
recording media for high density recording or high transfer rate; and 
a recorder or a player for the media. 
[0156] 

The present invention is not limited to the above-described 
examples, and various changes may be made, if desired, without 
departing from the essence or spirit of the invention which can be 
read from the claims and the entire specification. An information 
recording medium, an information recording apparatus, and an 
information recording method, which involve such changes, are also 
intended to be within the technical scope of the present invention. 

Industrial Applicability 
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[0126] 

The information recording medium, the information recording 
apparatus, and the information recording method according to the 
present invention can be applied to a multilayer type optical disc for 
consumer use or for business use, on which various information can 
be recorded at high density, and also applied to a recorder, a player, 
or the like, associated with the optical disc, for example. Moreover, 
they can be applied to an information recording medium, an 
information recording apparatus or the like, which are mounted on or 
can be connected to various computer equipment for consumer or for 
business use, for example. 
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